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Highlights

This review introduced the current major anti-inflammatory natural active molecules based on their
chemical structures, and discussed their pharmacological mechanisms.

Traditionality

Compared with non-steroidal anti-inflammatory drugs and glucocorticoids, natural anti-inflammatory
compounds from plants may have more advantages due to less side effects and toxic reactions.
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Abstract
Natural active molecules are key sources of modern innovative drugs. Particularly, a great amount of natural active
molecules have been reported to possess promising therapeutic effects on inflammatory diseases, including asthma,
rheumatoid arthritis, hepatitis, enteritis, metabolic disorders and neurodegenerative diseases. However, these
natural active molecules with various molecular structures usually exert anti-inflammatory effects through
diversiform pharmacological mechanisms, which is necessary to be summarized systematically. In this review, we
introduced the current major anti-inflammatory natural active molecules based on their chemical structures, and
discussed their pharmacological mechanisms including anti-inflammatory molecular signaling pathways and
potential target proteins, which providing a referential significance on the development of novel anti-inflammatory
drugs, and also revealing new therapeutic strategies for inflammatory diseases.
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Background

Inflammation is a kind of active defense reaction of the
organisms responding to external stimulations, and also a
pivotal risk factor for a great amount of human diseases,
including arthritis, allergy, infection, cancer,
arteriosclerosis, metabolic disorders, and
neurodegenerative diseases. Thus, the development of
anti-inflammatory agents is a key research field attaching
great concern in recent years.
Natural products mainly refer to the secondary

metabolites synthesized in various organisms for billions
of years. Natural products possess novel chemical
structures beyond imagination, making them a key source
of lead compounds for critical diseases [1]. In recent
years, a great amount of natural products, especially from
plants, have been reported to exhibit obvious
anti-inflammatory effects both in vitro and in vivo [2]. In
the light of molecular structure type, natural products
from plants with anti-inflammation effects mainly include
monoterpene, diterpene, triterpene, phenylpropanoid,
lignanoid, coumarin, flavonoid, anthraquinone, alkaloid,
and polyphenol. These natural products exert significant
anti-inflammatory effects via acting on different drug
targets and cell signaling pathways.
Currently, inflammation therapy is mainly based on

chemical medicine including non-steroidal
anti-inflammatory drugs and glucocorticoids, which
possess various side effects such as cardiotoxicity,
hepatotoxicity and immunological dysfunction. Thus,
natural anti-inflammatory compounds from plants have
attracted the attention of many researchers for treatment
of enteritis, arthritis, skin inflammation and so on.
In this review, we summarized the distinctive

pharmacological mechanisms as well as targets for a
series of promising bioactive natural products, which are
also called star-molecules, further providing significance
for the development of novel anti-inflammatory agents in
clinical trials.

Monoterpene and diterpene

Peoniflorin
Paeoniflorin (PF) is a main bioactive component isolated
from the root of herb Shaoyao (Paeonia Lactiflora
Pallas), which was used to control pain recorded in the
Shennong Bencao Jing in the third century A.D. (Han
Dynasty of China) (Fig 1a). PF possesses a variety of
pharmacological activities such as anti-inflammatory,
anti-oxidative and immune-regulatory effects [3].
Currently, the anti-inflammatory effect of PF has been
widely demonstrated in vivo and in vitro studies. For
example, PF effectively decreases proteinuria and
ameliorates creatinine clearance rate in db/db mice, and
blocks nuclear factor kappa-light-chain-enhancer of
activated B cells (NF-κB) activation and macrophage
recruitment, together with the suppression on
inflammatory cytokines and chemokines [4]. Moreover,
AMPK and p38 MAPK pathways are also involved in

PF-dependent anti-inflammatory effects [5].

Ginkolide B
Ginkgolide B (GB) is a predominant bioactive constituent
derived from Chinese herb Yinxing (Ginkgo biloba),
which has protective effects against cough recorded in the
Shennong Bencao Jing (Fig 1b). Recent studies reveal
GB exerts neuroprotective property by anti-inflammation
mechanism. GB inhibits I/R-induced microglia activation
and pro-inflammatory cytokines production via
inactivating inhibitor of NF-κB (IκB)
kinase/IκB-α/NF-κB pathway, resulting in an attenuation
of NF-κB-mediated apoptosis [6]. GB also suppresses
toll-like receptors/myeloid differentiation primary
response gene 88 (MyD88)/NF-κB-mediated
inflammatory response in oxygen-glucose deprivation
and reoxygenation-induced microglia cells [7],
contributing to lessen neuronal apoptosis in traumatic and
hemorrhagic brain injury [8]. Additionally, GB suppresses
intercellular adhesion molecule-1 and monocyte
chemoattractant protein-1 expression via blocking NF-κB
activation in human vascular endothelial cells stimulated
by oxidized low density lipoprotein, indicating a benefit
in the treatment of atherosclerosis [9]. Further, GB is a
known inhibitor of platelet activating factor as well,
which plays an important role in the pathogenesis of
asthma and extrinsic allergic alveolitis by inactivating
macrophages and lymphocytes via ERK/ MAPK pathway
[10].

Andrographolide
Andrographolide (Andro) is a major active ingredient
from Chinese herb Chuanxinlian (Andrographis
paniculata), which has heat-clearing and detoxifying
effects recorded in the Lingnan Caiyao Fang (Fig 1c).
Andro exerts various biological functions including
anti-inflammatory, anti-oxidative, antiviral, anti-cancer,
lipid-decreasing and hypoglycemic activities. Specially,
Andro shows significant anti-inflammatory effect on
several inflammatory models, suggesting a desirable
therapeutic value in asthma, sepsis, rheumatoid arthritis,
colitis, psoriasis, Alzheimer’s disease, bone loss,
non-alcoholic steatohepatitis and liver injury. Besides,
Andro can reduce pro-inflammatory cytokines production
and inhibits leucocyte migration and macrophage
activation, alleviating pro-inflammatory cytokines-
associated cytotoxicity. Mechanism studies reveal that
Andro suppresses IKK/IκBα/NF-κB and MAPK
pathways, which may be associated with MyD88
degradation [11]. Moreover, Andro is demonstrated to
inhibit nucleotide-binding oligomerization domain-like
receptor protein 3 (NLRP3) inflammasome activation by
inhibiting NLRP3/caspase 1 complex assembly and
interleukin (IL)-1 secretion [12]. Andro also suppresses
nuclear erythroid 2-related factor 2 (Nrf2)-related
inflammatory response via activating Keap1/Nrf2/ARE/
HO-1 pathway [13]. Further, PI3K/AKT/mTOR pathway
is reported to account for Andro-induced
anti-inflammatory effects [14].



REVIEW

Submit a manuscript: https://www.tmrjournals.com/tmr
TMR | September 2019 | vol. 4 | no. 5 | 260

doi: 10.12032/TMR20190831133

Triptolide
Triptolide is a major pharmacological compound from
Chinese herb Chuanxinlian (Tripterygium wilfordii
Hook.f.), which shows significant therapeutic effect in
arthritis found in the Caoyao Shouce (Fig 1d).
Accumulating evidence show that triptolide can exert
various bioactive activities including immunosuppression,
anti-cancer, anti-diabetic, anti-oxidant, reproductive
inhibition and anti-mutagenic effects. Particularly,
triptolide exerts anti-inflammatory effects on a variety of
inflammatory diseases such as rheumatic arthritis,
diabetic nephropathy, cardiomyocyte hypertrophy/
myocardial fibrosis, pulmonary fibrosis, ultraviolet
radiation B-mediated inflammation, and spinal cord
injury. Moreover, triptolide exerts anti-inflammatory
activity via several inflammation-associated signal
transduction pathways. NF-κB is the most widely
investigated target which is markedly down-regulated by
regulating toll-like receptor (TLR) 4 [15]. Moreover,
triptolide also phosphorylates and stabilizes p53 to block
NF-κB inflammation signal [16]. Furthermore, triptolide
exerts anti-inflammatory effect through acting on some
other targets such as miR-225-3p [15], CXC chemokine
receptor (CXCR) 2 [17], and mitogen-activated protein
kinases (MAPKs) [18].

Ligustilide
Ligustilide is a natural compound from Chinese herb
Chuanxiong (Ligusticum wallichii Franch.), which shows
obvious therapeutic effect on headache recorded in the
Shennong Bencao Jing (Fig 1e). Ligustilide has been
demonstrated to prevent the progresses of a variety of
inflammatory diseases, including inflammatory pain,
cardiovascular, cerebrovascular diseases and ultraviolet
radiation-induced skin inflammation [19]. Ligustilide
may exert anti-inflammatory activities by inhibiting
tumor necrosis factor-α (TNF-α), IL-1, IL-10 and
prostaglandin E2 (PGE2) expressions by specially
preventing NF-κB activation and down-regulating
cyclooxygenase-2 (COX-2) and inducible nitric oxide
synthase (iNOS) [20]. Moreover, ligustilide inhibits
NF-κB pathway via suppressing IкB-α degradation,
which is a key regulatory node upstream of NF-κB [19].
Besides, several other inflammatory pathways are also
involved in ligustilide-associated inflammation inhibition
such as MAPK/AP-1 [21], Prx/TLR4 pathway [22] and
Nrf2/HO-1 pathway [19], suggesting a complicated
immunoregulatory network.

Figure 1 Chemical structures of Peoniflorin, Ginkolide B, Andrographolide, Triptolide and Ligustilide

Figure 2 Chemical structures of Celastrol, Ginsenoside Rb1, Asiaticoside and Ursolic acid
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Triterpene

Celastrol
Celastrol is an active compound from Leigongteng
(Tripterygium wilfordii Hook.f.) with curative effects in
cancer and inflammation (Fig 2a). The anti-inflammatory
effects of celastrol have been demonstrated in animal
models including arthritis, Alzheimer’s disease, asthma,
and systemic lupus erythematosus. Celastrol is reported to
regulate TNF-α, NF-κB, COX-2, vascular endothelial
growth factor (VEGF), protein kinase B (Akt), and
CXCR4 [22]. For example, celastrol inhibits inhibitor of
nuclear factor kappa-B kinase (IκK) α/β activity and IκBα
degradation [24]. Besides, celastrol promotes
ubiquitinated Nur77 migration to mitochondria, which
interacts with p62/SQSTM1, leading to mitophagy and
inflammation suppression [25].

Ginsenoside Rb1
The tetracyclic triterpenoid ginsenoside Rb1 is a major
bioactive saponin from Chinese herb Renshen (Panax
ginseng C. A. Mey), which is famous for tonic properties
in the Shennong Bencao Jing (Fig 2b). Rb1 provides
diverse benefits against inflammation, tumor,
ischemia-reperfusion injury, fatigue and oxidative stress.
Rb1 attenuates inflammatory injuries induced by 2, 4,
6-trinitrobenzene sulfuric acid, lipopolysaccharide,
carbon tetrachloride, and TNF-α. Further studies reveal
that Rb1 regulates the various inflammatory cytokines
through Nrf2-antioxidant response element and NF-κB
inflammatory pathways. Additionally, Rb1 improves
formalin-induced inflammatory nociception by inhibiting
ERK-MAPK pathway [26]. Rb1 also shows a suppressive
effect on endoplasmic reticulum stress by
dephosphorylating inositol-requiring enzyme 1α and
PERK (protein kinase R-like endoplasmic reticulum
kinase), thereby reducing thioredoxin-interacting protein
-associated NLRP3 inflammasome activation in adipose
tissue [27].

Asiaticoside
Asiaticoside, a triterpenoid from Chinese herb Jixuecao
(Centella asiatica (L.) Urban) recorded in the Bencao
Gangmu in 1578 A.D. (Ming Dynasty of China), has been
described to possess various biological activities such as
wound healing, neuroprotective, immunomodulatory,
antioxidant and anti-inflammatory activities (Fig 2c).
Particularly, asiaticoside suppresses inflammation
response by inhibiting pro-inflammatory mediators
including TNF-α, IL-1β, IL-6 and PGE2. Mechanism
study shows asiaticoside may inhibit MAPKs and NF-κB
activations, and increase peroxisome proliferator-
activated receptor (PPAR)-γ expression [28-30]. Besides,
other studies reveal that asiaticoside exerts
anti-inflammatory effect by increasing IL-10, thereby
up-regulating the level of heme oxygenase-1 [31].

Ursolic acid
Ursolic acid (UA) is a pentacyclic triterpenoid with

antibacterial, antiprotozoal, anti-inflammatory, and
antitumor activities (Fig 2d). Specially, UA shows
significant therapeutic effect in several inflammatory
diseases such as pleurisy, atherosclerosis, allergic asthma,
arthritis, cerebral ischemia and liver and kidneys
inflammation. UA effectively reduces pro-inflammatory
cytokines such as TNF-α, interferon-γ and IL-2 [32].
Additionally, UA suppresses the formation of advanced
glycation end products and reactive oxygen species (ROS)
[33]. As for the potential mechanism, NF-κB is
considered as a major target which UA affects. Moreover,
UA inactivates transcriptional factors such as nuclear
factor of activated T cells and activator protein 1 [34]
with inhibiting STAT3 and PI3K/AKT/mTOR signaling
pathways [35].

Phenylpropanoid

Ferulic acid
The major pharmacological effects of ferulic acid (FA)
are antioxidation and anti-inflammation (Fig 3a). FA
ameliorates aortic inflammation, ulcerative colitis, and
neuroinflammation in transgenic mouse model of
Alzheimer’s disease. Moreover, FA exerts
anti-inflammatory effect by decreasing pro-inflammatory
cytokines such as TNF-α, IL-6, IL-1β, or by increasing
anti-inflammatory cytokines [36]. Mechanism studies
reveal FA regulates oxidative stress and inflammatory
response by scavenging ROS production via targeting
ERK/JNK/p38/MAPKs pathway [37, 38]. In addition, FA
also inhibits inflammatory response through NF-κB as
well as Nrf2-antioxidant response element (ARE)
pathways [39].

Salvianic acid
Salvianolic acids are from Chinese herb Danshen (Salvia
miltiorrhiza Bge.), which are widely used to treat
cardiovascular diseases in the Bencao Gangmu.
Salvianolic acid A and B show strong pharmaceutical
activity for cardiocerebral vascular diseases (Fig 3b, 3c).
Due to their polyphenolic structures, salvianolic acids are
thought to be free radical scavengers, which show
potential anti-inflammatory applications in clinical trials
[40, 41]. Additionally, some reports show that salvianolic
acids alleviate myocardial damage by suppressing NF-κB
activity to reduce TNF-α expression and abate
inflammatory cell infiltration [42, 43]. It is also
demonstrated that Salvianolic acid B effectively
attenuates vascular cell adhesion molecule-1 (VCAM-1)
and intercellular cell adhesion molecule-1 (ICAM-1) in
TNF-α-treated human amniotic epithelial cells.
Collectively, these findings are highly associated with the
anti-inflammatory properties of salvianolic acids through
inhibiting NF-κB activation [44], making salvianolic
acids excellent candidates for future development of
cardiac-cerebral vascular protective agents.

Lignanoid and coumarin

Obovatol
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Obovatol, a phenolic compound from the bark of
Magnolia (Magnolia liliflora Desr) used to reduce fever
recorded in the Zimu Milu, has been reported to show
antioxidant, neuroprotective, anti-inflammatory,
anti-thrombotic, anti-tumour, anti-gastriculcer, anti-
allergic and anti-bacterial effects (Fig 3d). Obovatol
relieves the progresses of inflammatory diseases like
Alzheimer's disease, cardiovascular disease, bone
disorders, and atherosclerosis. Moreover, obovatol
inhibits NO production as well as the expressions of
iNOS and COX-2. Furthermore, obovatol exerts
anti-inflammatory effect via inactivation of NF-κB/JNK
and ERK signal pathways through suppressing NF-κB
nuclear translocation [45]. Besides, obovatol markedly
enhances ROS-scavenging activity of peroxiredoxin 2
(Prx2) [46].

Schisandrin B
Schisandrin B is a kind of dibenzocyclooctadiene lignans
from Chinese herb Wuweizi (Schisandra chinensis)
discoveried in the Shennong Bencao Jing, showing
hepatoprotective, neuroprotective, anti-inflammatory,
anti-tumor, anti-oxidant, and anti-bacterial properties (Fig
3e). Schisandra B prevents the occurrence of various
inflammatory diseases including neuroinflammation,
hepatitis, enteritis, and pneumonia. In addition,
schisandrin B inhibits the expression of various
inflammatory mediators such as COX-2, IL-6, IL-8,
TNF-α and iNOS. Mechanism studies reveal schisandra B
induces nuclear translocation of Nrf2 and inhibits NF-κB
activity by suppressing IκB degradation [47]. Moreover,
schisandrin B attenuates the inflammatory response by
inhibiting p53 pathway and up-regulating heat shock
protein/Beclin expression [48]. Furthermore, some other
signaling pathways are also directly or indirectly involved
in schisandrin B-associated inflammation inhibition, such
as PPAR-γ signaling pathway [49].

Anthraquinone

Shikonin
Shikonin is a natural compound from Chinese herb Zicao
(Radix Lithospermi) recorded in the Shennong Bencao
Jing, which has anti-cancer, anti-inflammatory and
antibacterial activities (Fig 4a). Recent reports have
shown shikonin shows effective anti-inflammatory effects
in allergic airway remodeling and osteoarthritis. Shikonin
inhibits the productions of IL-6 and IL-8, as well as
chemokine C-C motif ligand 20 in human periodontal
ligament cells [50]. Shikonin also down-regulates the
expressions of HMGB1(high mobility group box-1
protein) and interferon-β. In the meantime, Shikonin
decreases the ratio of nuclear to cytoplasm for NF-κB
[51]. What’s more, Shikonin influences inflammatory
gene expressions such as CYBA, GSK3B and EIF4E in
macrophages [52].

Flavonoid

Quercetin
Natural resource of quercetin is abundant, which can be
separated from many kinds of vegetables, fruits and
Chinese herbal medicine. Quercetin processes remarkable
anti-cancer, anti-oxidative and anti-inflammatory
properties (Fig 4b). Different inflammatory models have
been carried out to prove quercetin’s anti-inflammatory
effects including enteritis, arthritis, skin inflammation and
inflammation caused by hypoxia. Quercetin decreases
TNF-α, IL-1β, IL-17 and monocyte chemoattractant
protein (MCP)-1 in C57BL/6 mice [53]. Quercetin
mediates the phosphorylation levels of p38, ERK, JNK
and MAPKs in LPS-induced RAW264.7 macrophages
[54]. Moreover, quercetin inhibits TLR2 mRNA
expression and suppresses NF-κB activity by influencing
p65 and p50 nuclear translocation [55].

Figure 3 Chemical structures of Ferulic acid, Obovatol, Schisandrin B, Salvianic acid A and Salvianic acid B
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Figure 4 Chemical structures of Shikonin, Quercetin and Luteolin

Figure 5 Chemical structures of Matrine, Oxymatrine, Sinomenine, Berberine, EGCG and Resveratrol
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Luteolin
Luteolin possesses anti-oxidant, anti-cancer,
anti-inflammatory, and neuroprotective effects (Fig 4c).
Recently, luteolin is reported to show anti-inflammatory
activities on pancreatitis, colitis, neuroinflammation and
high glucose-induced inflammation. Meanwhile, luteolin
decreases the protein expressions of major
histocompatibility complex-Ⅱ, iNOS, COX-2, IL-1β, IL-8
and IL-6 [56, 57]. Genes related with inflammation are
also inhibited, such as IL-6, IL-1β, NF-κB1, chemokine
ligand (Ccl)2 [58]. It is worth mentioning that luteolin
suppresses the nuclear translocation of NF-κB via
blockade of ATP binding in Src and Syk [59].
Furthermore, luteolin down-regulates inflammatory
mediators by regulating heme oxygenase-1 level [60].

Alkaloid

Matrine and oxymatrine
Matrine and oxymatrine are mainly from the roots of
Chinese herb Kushen (Sophora flavescens Ait), which is
traditionally used for the treatment of pain in the
Zhouhoubeiji Recipe in 341 A.D. (Dongjin Dynasty of
China) (Fig 5a, 5b). In recent years, the
anti-inflammatory effects of matrine and oxymatrine have
been confirmed by a large number of evidence both in
vitro and in vivo, including airway inflammation, hepatitis,
enteritis, rheumatoid arthritis and the inflammatory
response in the central nervous system like experimental
autoimmune encephalomyelitis [61]. Mechanism studies
reveal that matrine down-regulates inflammatory
mediators including TNF-α, IL-1β, IL-6, MCP-1 and
ROS, by suppressing NF-κB/IκB phosphorylations and
increasing IκB expression [62]. Moreover, matrine also
inhibits phospholipase A2 and protein kinase C
activations [63, 64].

Sinomenine
Sinomenine is an isoquinoline alkaloid with analgesic,
anti-osteolysis, anti-inflammatory, and immuno-
suppressory effects from Chinese herb Qingfengteng
(Caulis Sinomenii), which is mentioned in Bencao
Gangmu (Fig 5c). In clinical trials, sinomenine is
extensively used for the treatment of rheumatic arthritis.
Mechanism study reveal sinomenine inhibits the
phosphorylations of ERK and p38 MAPKs, which are
two key players for inflammation progress [65].
Secondary, sinomenine inactivates NADPH oxidase
which is a key enzyme for extracellular ROS production,
and antagonizes dopaminergic neurotoxicity mediated by
activated microglia [66]. Moreover, sinomenine blocks
NF-κB through suppressing IκB degradation [67].
Another observation suggests that sinomenine also targets
α7 nicotinic acetylcholine receptor to inhibit NF-κB
pathway with decreasing inflammatory mediators
including TNF-α and IL-6 [68]. Furthermore, sinomenine
decreases MyD88 to exert an effective therapeutic effect
for inflammation-induced joint destructive progression
[69]. More recently, sinomenine has been reported to
show inhibition on inflammatory pain by regulating

GluN2B receptor and mTOR pathway [70].

Berberine
Berberine is an isoquinoline alkaloid from Chinese herb
Huanglian (Rhizoma coptidis Franch.), which is famous
as cathartics in the Shanghan Zabing Lun published in the
third century A.D. (Fig 5d). Berberine is found to reduce
airway inflammation induced by cigarette smoke, which
is a key pathogenic feature of chronic airway diseases.
Berberine also shows efficacy in experimental colitis,
gouty arthritis and the inflammatory response in
atherosclerosis. Notably, berberine alleviates
postoperative cognitive dysfunction by suppressing
microglia-mediated TNF-α, IL-1β, and IL-6 productions
in aged mice [71]. Furthermore, berberine exerts
protective effect against myocardial ischemia/reperfusion
injury by inhibiting TNF-α, IL-6, superoxide generation,
gp91 phox expressions [72]. Mechanism studies suggest
that berberine inhibits TLR4/MyD88-dependent NF-κB
pathway [73]. Moreover, AMPK-dependent activating
transcription factor-3 pathway is targeted by berberine to
block MAPK phosphorylation and suppress inflammatory
mediator productions [74]. Berberine also exerts
anti-inflammatory effect by activating Nrf2 anti-oxidant
pathway as well as AMPK-dependent autophagy [75].

Polyphenols

EGCG
Epigallocatechin-3-gallate (EGCG) is a strong
antioxidant compound from green tea (Fig 5e). EGCG
prevents the progresses of various inflammatory diseases
such as rheumatic arthritis, infection, atherosclerosis, and
allergies. Currently, IKK/IкB/NF-κB has been reported to
be the main inflammation pathway associated with
EGCG [76]. Besides, some other inflammatory pathways
are also involved, such as MAPKs [77], STATs (signal
transducers and activators) of transcription [78], and
matrix degrading enzymes [79]. We speculate that EGCG
may exert its anti-inflammatory effect by mediating
several different inflammatory pathways. Besides, these
pathways interact with each other to form an
immunoregulatory network.

Resveratrol
Resveratrol is a phytoalexin produced by numerous plants,
which was firstly isolated from the root of Chinese herb
Maoyelilu (Veratrum grandiflorum) in 1940’s (Fig 5f). In
vitro experiments have indicated that resveratrol shows
significant anti-inflammatory effect in various cell types
including macrophages, T3T preadipocytes, endothelial
cells, smooth muscle cells, chondrocytes, and microglial
cells. Currently, resveratrol is reported to regulate
COX-1/2 [80], Leukotriene A4 hydrolase [81], estrogen
receptor [82], death-associated protein kinase1 [83],
suggesting that resveratrol may exert anti-inflammatory
effect via acting on multiple cell targets. Moreover,
animal studies based on arthritis, inflammatory bowel
disease, asthma and obesity models also confirm the
anti-inflammatory effects of resveratrol observed in vitro.
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Conclusion

Currently, numerous natural products show markedly
inhibitory effects on inflammatory responses. Particularly,
natural products can provide abundant molecular
skeletons as well as pharmacophores; therefore, rational
structure modification is an important strategy for new
anti-inflammatory drug development. Thus, it is
instructive for us today to take a look at the key roles of
natural products in new drug development again. Natural
products could help to alleviate inflammatory symptoms
such as fever and pain. Such nutraceutical compounds
may reduce infection risk, prevent inflammatory disease
development and protect against other diseases in clinics.
Though dramatic advances have been made in

discovering novel anti-inflammatory drugs from natural
source, the detailed pharmacological mechanisms and
drug targets involved are still unknown and largely
unexplored. Therefore, a great amount of continuous
efforts combined with chemical biology, cell biology as
well as molecular pharmacology are still needed for
clarifying these problems in the future.
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